Metal-induced cell signaling and gene activation in lung diseases.
Chronic environmental and occupational exposures to low levels of metals are associated with increased incidence of pulmonary and cardiopulmonary diseases. The cellular and molecular mechanisms of action of metals in the lung are unresolved and involve complex pleiotrophic effects. These effects are mediated by direct reaction of the metals with cellular macromolecules and indirect effects of reactive oxygen species generated when cells are exposed to metals. This review focuses on cell signaling pathways activated by two metals, chromium and nickel, that are known to promote a variety of lung diseases, including fibrosis, obstructive disease, and cancer. These signaling pathways are discussed in relation to the inclusion or exclusion of reactive oxygen in mediating cellular activation following metal exposures.